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Accepted 9 April 2014; Published online 15 May 2014AbstractObjective: Proxy measures are an alternative source of data for care home residents who are unable to complete the health utility mea-
sure, but the agreement levels between residents and care home staff for the EQ-5D have not been investigated previously. The objective of
the present study was to examine the inter-rater agreement levels for the reporting of EQ-5D by care home residents and staff, adjusting for
the impact of clustering.
Study Design and Setting: The data consist of EQ-5D scores for 565 pairs of care home residents and proxies and quality-adjusted life-
years (QALYs) for 248 pairs. Cluster-adjusted agreement was compared for the domains, index scores, and QALYs from the EQ-5D. Fac-
tors influencing index score agreement are also described.
Results: The results show poor to fair agreement at the domain level (cluster-adjusted Kappa 0.03 to 0.26) and moderate agreement at
the score level (cluster-adjusted intra-class correlation coefficient [ICC] 0.44e0.50) and for QALYs (cluster-adjusted ICC 0.59). A higher
likelihood of depression and lower cognitive impairment were both associated with smaller discrepancy between proxy and self-completed
scores.
Conclusion: Proxies appear to be an acceptable source of data for index scores and QALYs but may be less reliable if individual do-
mains are considered.  2014 The Authors. Published by Elsevier Inc. All rights reserved.
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One of the biggest changes for health and social care
systems is the increase in the number of people aged
85 years and over needing residential care. In 2010, there
were 1,410,700 people aged 85 or older in the United
Kingdom [1], an increase from 603,400 in 1981 [2]. For
people who are aged 85 or older, just under 16% will be
at the risk of being in a care home with or without nursing* This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
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0895-4356/$ - see front matter  2014 The Authors. Published by Elsevier Inc.
http://dx.doi.org/10.1016/j.jclinepi.2014.04.005[3]. For many care home residents, quality of life is poor
with nearly 90% requiring care because of disability from
long-term conditions [4]. Over one-quarter will die within
9 months of admission with most of these deaths occurring
in the care home [5]; however, the evidence base for
improving the quality of care in care homes is underdevel-
oped [6]. There is, thus, a pressing need for robust trials
testing the effectiveness and cost-effectiveness of interven-
tions to improve the quality of life for care home residents.
Dementia is now the pre-eminent diagnosis among those
admitted to care homes in the UK [7]. Additionally, many
care home residents are too frail or cognitively impaired
to consistently provide quality of life data. For populations
where it is difficult to collect self-reported quality of life,
alternative sources, including proxy measures, have been
used. A preference-based measure, such as the EQ-5D,
has good construct validity for self-report [8] and proxy
completion [9] and is the preferred approach in end of lifeAll rights reserved.
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Key findings
 Despite weaker agreement at the domain level, the
index scores and QALYs had better agreement be-
tween self-reported and proxy measures by care
home staff.
What this adds to what is known?
 This study is the first to examine the use of care
home staff as proxies for the EQ-5D and to inves-
tigate how results are impacted by clustering. Ad-
justing for clustering often changed the strength
of agreement. Ignoring the fact that the individuals
and their proxies are clustered within the home can
result in Kappa measures appearing to be in better
agreement.
What is the implication, what should change now?
 Our findings suggest that the proxy EQ-5D mea-
sure by care home staff is likely to be an acceptable
alternative to self-reported EQ-5D for index scores
and QALYs but is unlikely to have sufficient agree-
ment at the domain level.
 Further studies of outcome measures in care home
residents should use agreement measures that
adjust for clustering and could investigate to what
extent our findings are replicable in other settings
and patient groups.care, where treatment is about caring for the patient rather
than curing disease [10]. Furthermore, it has been used in
previous studies of care home residents [11]. Proxy EQ-
5D (EQ-5D-P) measures have previously been compared
with self-completed EQ-5D (EQ-5D-S) measures at
discrete time intervals [12e14] and over time [15]; howev-
er, EQ-5D-P has not been assessed in the frail elderly pop-
ulations living in care homes. Care homes pose additional
challenges to the use of proxy measures. Many care home
residents have no regular visitors, so care home staff are
important potential proxies for this group. A further chal-
lenge is that many complex interventions for this popula-
tion are, of necessity, whole home interventions. This
means that many studies will be cluster randomized trials
where the unit of randomization is the care home. With
proxy completion, the same individual may be providing
proxy values for multiple residents, adding to the system-
atic variation at the home level. This may have further con-
sequences for the interpretation and analysis of proxy
measures.
This study is the first to examine the use of care home
staff as proxies for the EQ-5D and to investigate howresults are impacted by clustering. Clustering occurs when
individuals within a cluster are more likely to be similar in
their characteristics than those outside the clusters. In this
article, we consider the agreement of proxy and self-
completed EQ-5D data collected during a large cluster ran-
domized controlled trial in a care home setting in the UK.
We also investigate whether proxies have a greater central
tendency than residents, choosing ‘some problems’ more
frequently at the domain level. Finally, we explore which
explanatory variables might influence the differences in
level of agreement for index scores in our study.2. Methods
2.1. Participants and setting
All participants were taking part in the Older People’s
Exercise intervention in Residential and nursing Accommo-
dation trial, which is described in detail elsewhere [16e18].
Briefly, a cluster randomized design was used to compare a
whole home intervention to increase physical activity
backed up with a twice weekly physiotherapist led exercise
session with a depression awareness training programme for
care home staff. The economic evaluation of the trial
included 798 residents recruited from 78 care homes. Resi-
dents who had severe communication problems or who were
seen as too ill to be seen at the time of assessment were
excluded from the trial. The primary outcome was depres-
sive symptoms measured using the Geriatric Depression
Scale-15 (GDS-15) [19]. For the comparison of EQ-5D-S
and EQ-5D-P, data were collected alongside the clinical data
at baseline, 6 and 12 months. Matched pairs of data were
obtained on 565, 402, and 360 residents, respectively, at
each time point. Two hundred forty-eight residents had
EQ-5D-S and EQ-5D-P scores at all three time points.
Intra-cluster coefficients (r) were calculated to see the level
of clustering of the EQ-5D-S and EQ-5P-P measures.
The care homes were instructed that the EQ-5D-P should
be completed by the carer who was most familiar with the
resident, either a care staff member working with the resi-
dent on a daily basis, or the care home manager. No further
data were collected about the care home staff member who
completed the survey. In the UK, care assistants form the
vast majority of staff in care homes. In care homes, a regis-
tered nurse (often also the manager) must be in charge. Phys-
iotherapists and other types of health care professionals are
rarely, if ever, employed by UK care homes.
2.2. Data collection
Care homes were recruited to the study, randomized be-
tween December 15, 2008 and April 9, 2010, and the
follow-up of residents was completed 1 year later [18].
The EQ-5D is a widely used brief generic measure of
health utility [11,20,21] used to measure quality of life
across disease groups using questions with a scale of 1
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lowed by a Visual Analogue Scale (VAS) of their overall
health state. The domain responses were transformed into
utilities (index scores) derived from the UK general pop-
ulation [22]. For those residents with EQ-5D-S and EQ-
5D-P at all three time points, quality-adjusted life-years
(QALYs) were calculated using the area under the curve.
Residents completed the EQ-5D by themselves in the
presence of a research nurse. Where residents were unable
to read or write on the forms themselves (eg, because of
visual impairment or difficulty using a pencil) the research
nurses read the questionnaire out to the residents and were
amanuenses. As the use of the VAS may be difficult for
those with substantial cognitive or visual impairment,
the research nurses indicated if they felt the resident’s
response was unreliable (eg, if resident without visual
impairment was not actually looking at the instrument
when they completed it, the study nurse might consider
their response to be unreliable). On the same day that
the residents completed the EQ-5D, proxy EQ-5D forms
were distributed but proxies may have completed the form
at a later, but still proximate, date. Proxies were instructed
to consider the proxy-patient perspective with the
following statement: ‘‘The following questions ask how
you consider the resident would rate their own general
health state at the moment. By placing a cross in one
box in each group, please indicate which statement best
describes how the resident would rate their health state
today.’’
In addition to the EQ-5D, other self-completed measures
during the trial included the Geriatric Depression Scale
score-15 (GDS-15) [19] and theMini-Mental State Examina-
tion (MMSE) [23]. The GDS-15 is a widely used self-rated
measure of presence of depressive symptoms; higher scores
indicate significant depression. The MMSE is the most
widely used measure of cognitive impairment worldwide;
lower scores indicate greater cognitive impairment.
2.3. Analysis
The percentage of residents and proxies choosing each
level of each domain was compared with examine whether
responders have a consistent preference for one of the
levels. The level of inter-rater reliability between the proxy
and self-completed responses was examined by calculating
Kappa coefficients [24] and percent agreement for each of
the five domains of the EQ-5D at baseline, 6 and 12 months
whereKappa5
observed agreement chance agreement
1 chance agreement
We used a weighted Kappa using linear weights [25,26]
to distinguish between large and small differences in rat-
ings, whereas assigning equal importance to disagreement
between different levels of each domain [27,28]. We ob-
tained 95% confidence intervals by bootstrapping (usingthe kapci command in STATA, with 1,000 replications)
[29]. The Kappa coefficient ranges from 1 to 1, and the
following standards for interpreting strength of agreement
were used: less than 0.00 as poor, 0.00 to 0.20 as slight,
0.21 to 0.40 as fair, 0.41 to 0.60 as moderate, 0.61 to
0.80 as substantial, and 0.81 and above as almost perfect
[30]. For EQ-5D index scores, VAS and total QALYs, the
level of agreement between proxy and self-completed re-
sponses was examined by calculating the intra-class corre-
lation coefficients (ICCs) using one-way random-effects
analysis of variance (ANOVA) [31] (Note that we use
ICC for intra-class and r for intra-cluster coefficients in this
article). The same benchmarks as those used for Kappas
were chosen for the ICC to add comparability between
the agreement found at the domain and index score level.
Agreement was regarded as ‘‘satisfactory’’ if the strength
of agreement is 0.7 or higher [32].
Importantly, the calculation of the Kappa and ICC relies
on the assumption of independence of the observations, so
we adjusted for clustering. To exemplify the effects of clus-
tering, we present both the adjusted and unadjusted results
here. In our study, clustering could arise at the home level
and also from the exercise intervention, which has the po-
tential to raise morale throughout the care home, affecting
the attitude of both patients and care home staff. We calcu-
lated Kappa coefficients and their variances for each clus-
ter. To adjust for clustering, we obtained an estimate of
the overall within cluster variance, s2w, based on the average
of variances of the Kappas for each cluster. We also esti-
mated between cluster variances2b, from the Kappas for
each cluster. We then constructed a cluster-adjusted kappa,
as a weighted mean basing the weights wi on the minimum
variancewi5
ni
ð1þ ðni  1ÞrkÞwhere ni is the size of cluster i and r is the intra-cluster cor-
relation coefficient for the Kappas rk5
s2b
ðs2wþs2bÞ
.
The variance of the cluster-adjusted Kappa was obtained
following Kerry and Bland [33], usings2clustered k5
Pk
i51w
2
i

s2b þ s
2
w
ni

Pk
i51wi
2 :Using the resulting standard errors, we obtained 95%
confidence intervals, based on a normal approximation.
Any clusters that had only one person, or where perfect
agreement was found for all members of the cluster, or
where there was no variability within the cluster (ie, all
the pairs proxy self-completed were identical within a clus-
ter) were necessarily dropped from the analysis. To check
that this change in population did not affect the unadjusted
Kappas, these were re-run using the slightly smaller
Table 1. Characteristics of care home residents
Characteristic
Mean or N (%)
at baseline
Age (yr) at baseline (n 5 564) 86.2 (SD 5 7.4)
Female (n 5 565) 430 (76%)
Age left full-time education (yr) (n 5 499) 15.0 (SD 5 1.9)
Length of stay in care home (yr) (n 5 561) 2.4 (SD 5 2.6)
Dementia in medical record (n 5 562) 124 (22%)
MMSEa (n 5 560) 19.0 (SD 5 6.5)
GDSb (n 5 561) 4.6 (SD 5 3.1)
EQ-5D-S intra-cluster coefficient (r) (n 5 565) 0.19 (SE 5 0.04)
EQ-5D-P intra-cluster coefficient (r) (n 5 565) 0.15 (SE 5 0.04)
Abbreviations: EQ-5D-P, proxy EQ-5D; EQ-5D-S, self-completed
EQ-5D; GDS-15, Geriatric Depression Scale score-15; MMSE, Mini-
Mental State Examination; SD, standard deviation; SE, standard error;
r, intra-cluster coefficients.
a MMSE measures cognitive impairment on a scale of 0 to 30.
b GDS indicates a presence or absence of depressive mood on a
scale of 0 to 15.
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ports the number of clusters and range in cluster size.
To adjust for clustering in the ICC, nested one-way AN-
OVAs were calculated using three-level random intercept
models (with an extra level for care home). With this anal-
ysis, we obtained the proportion of the total variance ex-
plained by the scores belonging to the same individual,
whereas at the same time acknowledging that the individ-
uals are clustered within homes. Hence, the association be-
tween proxy and self-completed scores was measured,
adjusting for the clustering of residents within care homes.
To supplement the ICC, BlandeAltman plots (graphing the
relative differences between the EQ-5D-S and EQ-5D-P
measures by the average of the EQ-5D-S and EQ-5D-P
measures) were constructed [34]. VAS scores are reported
twice: once using all scores and once using only those
deemed reliable by the research nurses.
We explore the influence of differences in EQ-5D-S and
EQ-5D-P on the resulting QALYs, an important consider-
ation when designing a trial for this population. Finally, aTable 2. Subject-proxy agreement using percent with exact agreement and
Domain Time point
% Exact
agreement Kapp
Mobility Baseline (n 5 565) 62 0.42
6 mo (n 5 402) 55 0.33
12 mo (n 5 360) 61 0.45
Self-care Baseline (n 5 565) 45 0.22
6 mo (n 5 402) 43 0.20
12 mo (n 5 360) 47 0.26
Usual activities Baseline (n 5 565) 42 0.09
6 mo (n 5 402) 52 0.21
12 mo (n 5 360) 49 0.19
Pain/discomfort Baseline (n 5 565) 58 0.29
6 mo (n 5 402) 57 0.25
12 mo (n 5 360) 55 0.25
Anxiety/depression Baseline (n 5 565) 57 0.23
6 mo (n 5 402) 52 0.12
12 mo (n 5 360) 57 0.14
a For the Kappa adjusted for clustering.multilevel mixed-effects linear regression was used to
consider the extent to which the difference in EQ-5D-S
and EQ-5D-P was affected by other variables at baseline.
These variables were resident age, resident sex, MMSE,
GDS-15 and whether in treatment or control arm of the trial,
with a random effect for home (to adjust for clustering).3. Results
3.1. Participants
Table 1 provides descriptive statistics on care home resi-
dentswithEQ-5D-S andEQ-5D-P scores at baseline.Most res-
idents (76%) were female with a mean age of 86. Not all of
these had both proxy and self-completed VAS scores
(Table 2). The r values indicate that the levels of clustering
of measures within homes were fairly high, and we report
cluster-adjustedmeasures for our results unless otherwise indi-
cated. At 6 months, r was 0.16 for EQ-5D-S and 0.18 for EQ-
5D-P, and at 12 months r was 0.14 and 0.30, respectively.3.2. EQ-5D data
At baseline, the mean index score and VAS given by the
residents (index score 5 0.56, VAS 5 67.2) were higher
than that given by the proxy (index score 5 0.51,
VAS 5 64.4). Scores from 17% (96/565) of the residents
and 4% (24/565) of the carers reported perfect health
(11111) at baseline, and so were assigned an index score
of 1. The distribution of index scores for the residents
and carers is broadly similar to those reported by Brazier
et al. [35], with few reporting values between 1 and 0.95
and few reporting values around 0.45. The worst imagin-
able health state (33333) at baseline was rare, with one resi-
dent and none of the carers providing this rating. For the
baseline VAS, 7% (35/474) of the residents and 1% (3/
474) of the proxies rated health as perfect (100). No proxies
gave worst possible health for the VAS and only nine (2%)Kappa values for EQ-5D domains at three points in time
a coefficient
Kappa adjusted
for clustering
Number of clusters
(range in cluster size)a
(0.35e0.48) 0.21 (0.12e0.30) 59 (3e15)
(0.25e0.41) 0.23 (0.13e0.34) 52 (2e14)
(0.37e0.53) 0.34 (0.22e0.46) 50 (2e14)
(0.17e0.29) 0.12 (0.03e0.20) 66 (2e15)
(0.13e0.27) 0.13 (0.04e0.21) 57 (3e14)
(0.19e0.34) 0.14 (0.06e0.23) 54 (2e14)
(0.02e0.16) 0.03 (0.12, 0.06) 64 (2e15)
(0.13e0.30) 0.21 (0.10e0.31) 49 (3e14)
(0.10e0.28) 0.14 (0.04e0.24) 49 (2e14)
(0.22e0.35) 0.21 (0.12e0.30) 59 (3e15)
(0.18e0.33) 0.21 (0.10e0.32) 51 (2e14)
(0.16e0.33) 0.27 (0.18e0.37) 52 (2e14)
(0.16e0.31) 0.17 (0.08e0.26) 61 (4e15)
(0.04e0.21) 0.04 (0.07, 0.14) 45 (3e14)
(0.04e0.23) 0.07 (0.05, 0.20) 40 (2e14)
Fig. 1. Distribution of responses to domains of EQ-5D (n 5 565). (S 5 self-completed, P 5 proxy).
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these, only three scores were considered reliable by the trial
staff. For those with index scores at all three time points,
17% of carers consistently over-rated residents’ health
and 26% consistently under-rated health status compared
with residents’ own ratings. Fig. 1 suggests that there is a
greater tendency for the proxies to use the some problems
category (2) compared with self-report.3.3. Inter-rater agreement
At the domain level, fair agreement was found between
the patient and proxy measures for usual activities (atTable 3. Mean scores and subject-proxy agreement for QALYs, EQ-5D index
Measure and time Self-completed mean (SD) Proxy mean (S
QALYs
Over 1 yr (n 5 248) 0.58 (0.33) 0.55 (0.27)
Index score
Baseline (n 5 565) 0.56 (0.38) 0.51 (0.32)
6 mo (n 5 402) 0.57 (0.36) 0.52 (0.32)
12 mo (n 5 360) 0.57 (0.38) 0.53 (0.33)
VAS
Baseline (n 5 474) 67.2 (21.2) 64.4 (17.7)
6 mo (n 5 342) 67.9 (21.7) 68.2 (18.5)
12 mo (n 5 302) 69.7 (21.7) 71.0 (17.8)
VAS: reliable onlya
Baseline (n 5 425) 67.3 (19.5) 64.4 (17.5)
6 mo (n 5 313) 68.0 (20.2) 68.4 (18.7)
12 mo (n 5 288) 69.2 (21.5) 71.2 (17.6)
Abbreviations: CI, confidence interval; ICC, intra-class correlation coeffic
Visual Analog Scale.
a VAS reliable indicates that the research nurse who collected the data6 months) and mobility and pain/discomfort (Table 2).
All other domains had slight agreement. When the unad-
justed Kappas were re-run using the smaller population
used for the cluster-adjusted Kappas, the strength of agree-
ment showed little or no change for each measure.
The ICCs for the VAS indicated slight to fair agreement
and moderate agreement for the index score across all time
points but stronger agreement for the QALYs; 0.59 regard-
less of whether adjusted or unadjusted (Table 3). The
magnitude for the ICC of the index score was greater than
that of the VAS at each time point, lending support to the
notion that the VAS has poorer agreement overall. Limiting
the ICC to look only at ‘reliable’ VAS scores (research nursescores, and VAS at three points in time
D) ICC (95% CI) ICC adjusted for clustering (95% CI)
0.59 (0.50, 0.67) 0.59 (0.50, 0.67)
0.47 (0.40, 0.53) 0.50 (0.40, 0.59)
0.44 (0.35, 0.51) 0.44 (0.36, 0.52)
0.50 (0.42, 0.58) 0.50 (0.42, 0.58)
0.16 (0.07, 0.25) 0.16 (0.09, 0.27)
0.24 (0.14, 0.34) 0.22 (0.14, 0.35)
0.17 (0.06, 0.28) 0.17 (0.09, 0.32)
0.23 (0.14, 0.32) 0.23 (0.15, 0.34)
0.29 (0.19, 0.39) 0.28 (0.18, 0.40)
0.18 (0.06, 0.29) 0.17 (0.08, 0.32)
ients; QALYs, quality-adjusted life-years; SD, standard deviation; VAS,
thought that the resident understood what was being asked.
Table 4. Results of regressing resident characteristics on the
agreement between resident and proxy scores (the difference
between EQ-5D-S and EQ-5D-P)
Explanatory variable Coefficient SE P-value 95% CI
Age 0.00 !0.01 0.81 !0.01, !0.01
Male 0.06 0.03 0.07 0.12, 0.01
GDS-15 0.03 !0.01 !0.01 0.03, 0.02
MMSE 0.02 !0.01 !0.01 0.02, 0.01
Intervention arm 0.02 0.03 0.61 0.09, 0.05
Abbreviations: CI, confidence interval; EQ-5D-P, proxy EQ-5D; EQ-
5D-S, self-completed EQ-5D; GDS, Geriatric Depression Scale score-
15; MMSE, Mini-Mental State Examination; SE, standard error.
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the index score. With a range of 0.44 to 0.50, the ICC for the
index score showed negligible fluctuations over time.
Tables 2 and 3 show unadjusted and adjusted (for clus-
tering by care home) measures of agreement. In the
cluster-adjusted Kappas, the proportion of variability ex-
plained by the relationship between proxy and self-
completed responses is reduced, which results in a lowering
of the Kappa. For the ICCs (Table 3), the impact of clus-
tering within homes is smaller, and the differences between
adjusted and unadjusted measures are smaller.
The BlandeAltman plots did not indicate any important
patterns. The difference in QALYs between treatment and
control arm in the trial was not significantly different for
either EQ-5D-P or EQ-5D-S (data not shown).
3.4. Influences on agreement
Results from the mixed-effects model are shown in
Table 4. Both GDS-15 and MMSE scores were significantly
associated with agreement between EQ-5D-S and EQ-5D-P
(P! 0.05). A higher GDS-15 score (and higher likelihood
of depression) was associated with smaller EQ-5D-S and
EQ-5D-P differences whereas a higher MMSE score (and
lower cognitive impairment) was also associated with
smaller differences. Age, sex, and treatment arm of the trial
were not significantly associated with the agreement. It is
important to note that with a mean MMSE score of 19
(SD 5 6.5), most residents in this study had mild to mod-
erate cognitive impairment. Consequently, the influence of
MMSE on the degree of association is only within the range
of the MMSE within our sample, and cognition is less
likely to have an impact on observed agreement compared
with a sample including more severely cognitively impaired
patients.4. Discussion
We believe this is the first study evaluating the reliability
of EQ-5D-P in care home residents and to adjust the mea-
sures of agreement for clustering. The impact of accounting
for the clustering in the data appears to be slightly different
between the domain and the index scores, with the cluster-adjusted Kappa of the domains resulting in slightly lower
agreement, whereas the impact of adjusting for cluster in
the ICCs is virtually negligible. Our study shows fair agree-
ment between the proxy and patient measures for the usual
activities domain (at 6 months) and mobility and pain/
discomfort domains. Usual activities (at baseline and
12 months), self-care and anxiety/depression showed slight
agreement. These findings contrast with Coucill et al. [14]
findings of the poorest agreement for the pain/discomfort
and anxiety/depression domains. Despite weaker agreement
at the domain level, the index score and QALYs had better
agreement. We found moderate agreement between EQ-
5D-S and EQ-5D-P index scores and slight to fair agree-
ment with the VAS scores. Similar to the results of other
proxy studies that examined agreement for both measures,
we consistently found better agreement with the index
score than the VAS [12,15,36]. Importantly, the total QA-
LYs are not affected by choice of measure. Our result, how-
ever, should be interpreted with caution as it reflects a small
proportion of the total trial population (31%) and excludes
those who died during follow-up.
One explanation for our findings is offered by Kunz who
points out that domains have differing impacts on the result-
ing index score [13]. For example, the usual activities
dimension has less impact on the index score than the other
domains [22]. Thus, poor to slight agreement between proxy
and resident usual activity scores has less bearing on the
corresponding index scores, whereas stronger agreement
on the pain/discomfort domain has a greater impact on the
index score. The stronger agreement between resident and
proxy index scores and QALYs lends justification for the
use of proxy assessments in clinical trials and appears to
reflect other applications, such as the mapping from disease
specific to generic EQ-5D states. Previous mapping work
has also found a tendency for greater concordance of EQ-
5D index scores compared with domain levels [37].
Previous research in the elderly includes a systematic re-
view of health state values for Alzheimer’s disease [38].
This review showed that most studies did not systematically
collect EQ-5D data from nursing homes residents [39], and
some studies excluded patients in nursing homes altogether
[15]. A systematic review of proxy EQ-5D measures for de-
mentia patients by Hounsome et al. [40] found only one
article that collected proxy data for patients living in institu-
tional settings [12]; however, this research did not focus
entirely on the institutional setting and also collected data
on patients based in hospital units and at home. Moreover,
the percentage of the people living in institutions was not
specified, the institutional setting was not described, and
nursing staff were the proxies. Our results of moderate
agreement for the EQ-5D index score contrast those of the
review, which found a general lack of association between
self and proxy measures for dementia patients [40]. These
differences are likely to reflect the residential and care home
population considered here and the smaller proportion of pa-
tients with dementia (22%). Furthermore, Hounsome et al.’s
1041A. Devine et al. / Journal of Clinical Epidemiology 67 (2014) 1035e1043use of more stringent benchmarks of agreement than other
studies [12,14] is likely to account for some of the observed
difference. The percentage of residents reporting perfect
health in the EQ-5D index score in our study (17%) was
much lower than that found in dementia patients by Coucill
et al. (48%) [14] and closer to that found by Kunz (9%) [13]
and Ankri et al. (15%) [12]. Unlike Tamim et al.’s study of
the elderly after a visit to the emergency department [15],
we did not find greater agreement over time, but this is
likely to be due to study population differences.
A tendency for proxy values to be lower than self-
reported values has been previously reported [13,15] and
is also found for other quality of life measures [41]; howev-
er, some studies have found this tendency to be reduced in
ranking exercises [42]. A tendency for proxy values to be
lower than self-report may also explain why depression
was associated with smaller differences between EQ-5D-
S and EQ-5D-P. Depression affects the residents’ overview
of other aspects of their health, and so a depressed resident
is more likely to view their health as poor, in line with the
proxy’s assessment. We also found that the differences be-
tween EQ-5D-S and EQ-5D-P were smaller with lower
cognitive impairment, which has been found elsewhere,
and is likely to result in the cognitively impaired being less
able to recognize deteriorations in their own health.
Institutional carers are unique proxies in that they spend
much more time with the residents than any medical profes-
sionals but have a different burden of care to family carers
[43]. Carers are not clinically trained, and little is known
about their levels of training [44]. In some homes, the
EQ-5D-P was completed by the care home manager
because of language or literacy barriers or time constraints
among the care staff working with the residents on a day-
to-day basis. The care home managers may have had a
better understanding of the survey but may have had less
interaction with the residents which might have affected
their interpretation of the residents’ quality of life;
although, particularly in smaller homes, the managers had
a great deal of contact with their residents.
Asking proxies to rate health from the patient’s, rather
than their own, perspective seeks to align them to the pa-
tient’s health expectations and to consider the patient’s
adaptation to symptoms [45]. Consequently, asking proxies
to rate health from the patient’s perspective rather than their
own should be more closely aligned to patient level EQ-5D
domain responses. Proxies in our study were asked to
consider the patient’s perspective, but it is unclear whether
there was enough emphasis placed on giving the resident’s
perspective. Differences between the residents’ and prox-
ies’ perspectives may only become apparent if they are
asked from both perspectives. For example, Pickard et al.
asked proxies to complete the EQ-5D from both the pa-
tient’s and their own perspective and found smaller differ-
ences between the self-completed and proxy VAS scores
when asked to consider the patient’s perspective (3.8
compared with 6.5) [36]. Results of between subjectdesign; however, have more mixed evidence [46,47], indi-
cating that asking the question from both perspectives
may be necessary to clarify the perspective that is sought.
This study has some limitations. First, we lack data on
which individual proxies completed the surveys at each time
point. It is possible that a different proxy completed the sur-
vey at each time point as our emphasis was on a proxy who
knew the current status of the individual resident very well.
Use of institutional carers presents an additional level of
clustering to the data because, unlike family members, they
are often required to assess multiple patients, but we could
not adjust for this without data on the individual proxies.
Second, the proxy and resident may have completed the sur-
vey on different days. Although our surveys were not de-
signed to allow comparison in dates that the survey was
completed, Tamim et al. found that shorter time periods be-
tween administering the scales did not lead to greater agree-
ment between patient and proxy measures [15].
From this study, we have a number of recommendations.
For studies comparing proxy and self-completed measures,
we recommend more transparent reporting of the methods
used, which would allow greater comparability across
studies. In particular, when reporting Kappa statistics, the
type of weighting used and its justification should be
described. Similarly, when using ICCs the type of ANOVA
used and the justification for that choice should be reported.
Given that differences are likely to arise between proxy and
self-completion, we recommend that researchers investi-
gate whether these differences translate into differences in
overall QALY scores to help justify why one measure is
chosen over the other in future studies. We also recommend
thinking carefully about proxy survey design and adminis-
tration to ensure collection of the perspective that is being
sought. Against this background, the article also highlights
the need to consider carefully the assumption of indepen-
dence of observations as small changes were seen between
ICC measures and larger differences were seen between the
Kappa measures. In studies where there is a high degree of
clustering of observations, it may be preferable to use self-
reported measures to avoid the problems raised by lack of
independent observations when the domain-level results
are of interest. Further studies should investigate to what
extent this finding is replicable in other settings and patient
groups. Finally, the frequency of reporting level two,
‘‘some problems’’, could have some bearing upon the num-
ber of levels used in the EQ-5D, and research is underway
to expand this to a five-level response scale (EQ-5D-5L)
[48]. This may simply represent proxies taking the middle
ground or representing a degree of uncertainty over the
domain akin to the use of 50% when judging risks to reflect
uncertainty about the probability of an event [49]. This sug-
gests that a four-level EQ-5D measure might be better than
the currently suggested five-level for proxies, but this is
beyond the scope of this article [50].
In conclusion, the agreement between the EQ-5D-P and
EQ-5D-S improves as it moves from domain to index
1042 A. Devine et al. / Journal of Clinical Epidemiology 67 (2014) 1035e1043scores and QALYs, but despite these improvements the
level of agreement falls below recommended levels.
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